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Diagnosis and Analysis of Rare Composite Weather Processes and Their
Impact on Flights at Changchun Longjia International Airport

Yu Chaoyue, Zhu Youyi
Civil Aviation Jilin Air Traffic Control Branch, Changchun, Jilin 130062

Abstract : On April 3, 2026, a rare composite disaster weather process involving rainfall, snowfall, thunderstorms,
hail, and dense fog occurred at Changchun Longjia Airport, causing significant impacts on flight take—
offs and landings as well as ground operations. This study utilized ECMWF global forecast fields,
hourly simulation products from CMA-MESO, high-altitude sounding observations in Changchun, real—
time meteorological data at Longjia Airport, and vertical velocity profiles of temperature, humidity, and
wind at individual stations to conduct a systematic diagnostic analysis. From six dimensions including
the large-scale circulation background, convergence and divergence of cold and warm air masses,
water vapor transport in the middle and lower layers, vertical stratification structure, thermal instability
layering, convective potential, and near—surface convergence conditions, the physical mechanism of
the coexistence of multiple phases of weather was revealed. The results show that the rapid eastward
movement of the 500 hPa short—-wave trough guided strong cold air southward; vertical stratified water
vapor transport in both upper and lower layers provided abundant water vapor conditions; the entire
layer's continuous upward motion was the core driving force of the weather; the height configuration of the
0 C layer and the —200 C ice crystal layer was appropriate, with sufficient thickness of the ice—water
coexistence layer, and combined with frontal forcing uplift, local thunderstorms and hail were formed;
the early morning CAPE was nearly zero, but the combination of frontal forcing and strong vertical
wind shear still enabled the triggering of strong convection, which was the difficulty in the forecast of
this process.

Keywords : thunderstorm and hail; dense fog; vertical circulation; convective instability; ice-water
coexistence layer
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